Information needs of policymakers have different aspects including type of needed information, information sources, information providers, and information formats. This study uses a qualitative approach to identify information needs of science and technology (S&T) policymakers in Iran. For achieving this goal, a task-based approach was adopted and preliminary exploratory interviews with three experts in the field of S&T were done to design the interview protocol. Semi-structured interviews were conducted with 11 Iranian S&T policymakers. Interviews were transcribed and then thematic analysis was done. The results showed that S&T policymakers need aggregated, integrated, quantitative/statistical, analytical, and up-to-date information on different entities in the S&T area. The entities are mainly persons, organizations, research projects, research publications, indicators, products, patents, services, funds, and research facilities and equipment. To have clear and accurate information all of these entities should be clearly defined semantically. Information sources such as databases and consultancy service organizations and experts can be considered to provide policymakers' needed information. The results of this study can be used by different groups. Librarians, information system developers, and consultant researchers that develop and provide information services for policymakers can use the results to determine the types and format of information about each entity that should be presented to policymakers.
Introduction
One of the frequent subjects of discussion in the existing body of literature on policy making is evidencebased policy making (Stol, 2009) . Evidence-based policy making is an approach that helps policymakers to make informed decisions on policies, programs and plans using the best available evidence (Segone and Pron, 2008) . Clearly, providing the best evidence for policymakers requires having a clear understanding of their information needs.
Policymakers have different information needs and there are many factors that have impact on their information needs. According to Strachan and Rowlands (1997: 63) , the prevailing political culture, institutional factors, media and channels, ease of access and degree of decentralization of decisionmaking are among the main factors affecting the information needs of policymakers. As an example in the field of research and innovation, Garfield and Welljams-Dorof (1992) suggested that government policymakers, corporate research administrators and university managers need information specially in the form of valid and reliable S&T indicators for different purposes such as measuring the usefulness of research funds, determining areas of strength and weakness, setting priorities for strategic planning and so on.
There are a limited number of studies on the information needs of policymakers. Strachan and Rowlands (1997: 61) believe that there are two main reasons for this: first is the difficulty of defining 'policymakers' as a main information user group and second the fact that policy decisions are influenced by different actors that are not fully distinguishable in some cases. Past studies on the subject can be categorized into four main groups: a) studies related to health policy making (e.g. Revere et al., 2007; O'Carroll et al., 1998; Greyson, Cunningham and Morgan, 2012) ; b) studies on public policy including legislation (e.g., Venegas, 1991; Beers et al., 2003; Grant, 1990; Hogan, 2005) ; c) research on environmental policy including water and/or soil management, and climate change (e.g., Timmerman et al., 2001 , Hanger et al., 2013 , McNie, 2007 ; d) studies on different user groups of research information including scholars, policymakers and policy researchers, and people in industry and media (e.g., Koopmans, 2002) . Generally there is a lack of research on the information needs of policymakers in the context of science and technology. This study, which was part of a larger study on developing a conceptual data model for the Iranian current research information system, aims to contribute in this area.
Research objectives
The two main goals of the study are: determining general specifications of information needs of S&T policymakers, and determining task-and role-based information needs of policymakers. Two main research questions are:
1. what are the main specifications of S&T policymakers information needs? 2. what types/formats of information are necessary for different tasks of S&T policy making?
Literature review Grant (1990) in his study focused on the decisions to locate a General Motors truck plant in Fort Wayne, Indiana. The results of the study showed that policymakers in local governments needed different types of information for policy choices including formal policy studies, statistics and indicators, expert advice, use of consultants, commissioned reports, open or secret negotiations and public hearings. Similarly, Hogan (2005) as part of his research did 80 interviews with public policymakers across Indiana to identify their needed data types and sources of data. He discovered that policymakers needed work force data, other economic data, demographic data, government data, education data, health data, data relating to social well-being, and agricultural data. In a study on public policymakers of Imo state civil service in Nigeria, Anyanwu, Zander and Oparaku (2011) determined the extent to which policymakers needed different information. They found out that policymakers needed various information types including statistical information (26%), government information (24%), directory information (14%), administrative information (11%), planning, monitoring and evaluation information (7%), finance and supplies information (6%), technical information (5%), research information (3.28%) and marketing and distribution information (3%). Seven in-depth interview with Dutch policymakers in the field of global sustainability (Beers et al., 2003) showed that they had two general types of information needs including 'linkages' (relations between the policy issue of concern and other policy issues) and 'cultural perspectives'. The results also revealed that different types of information sources used by policymakers were: policy reports and documents, books; magazines, scientific journals, library and documentation center, the Internet, news groups, institutes and consultants, workshops, conferences, lectures, network of people and organizations, conversations and meetings. Venegas (1991) in his PhD dissertation investigated the information needs of policymakers involved in export promotion of non-traditional products in Costa Rica. The finding was that it is important to take political systems into account when studying information needs of policymakers. Moreover, when designing information systems and services for policymakers, care should be taken regarding organizational set up among institutions concerned with information that is needed by policymakers.
The results of a study on knowledge and information needs of adaptation 1 policymakers in the European countries suggested that they needed better structured and accessible data, vulnerability/socioeconomic data, regionally explicit information, best practices and costs of adaptation. Their preference for information sources included adaptation research programs in countries, assessments and workshops/forums (Hanger et al., 2013) . Timmerman et al. (2001) during a pilot project on linking water management policy to monitoring through specifying information needs of water managers drew some principles for specification of information needs including: clarity of terminology used for understanding objectives for initiators and participants (for example using 'what do you need to know about this' instead of 'measurable criterion'), systematic breakdown of objectives, target and means that make difficulties for the initiators. Greyson, Cunningham and Morgan (2012) , in their study investigated the information behavior of pharmaceutical policy decision-makers in Canada. The results showed that Canadian pharmaceutical policymakers used different information sources, including human experts, electronic sources (such as the Internet, including websites, online reports, listservs and email digests, journals, journal aggregators), and trusted organizations.
After reviewing two main papers on information needs and information acquisition practices in public health and health policy area, O'Carroll and his colleagues (1998) concluded that these groups needed different types and sources of information including a complex new knowledge base using linkage among multiple databases, grey literature (policy documents, government reports, legislative summaries, industry group publication, description of best practices, and so on), and practice oriented literature. Koopmans (2002) in a conference paper discussed the results of a field study in the Netherlands on the need for research information of different user groups including scientists, policymakers and policy researchers, industry and media. Some of information needs for this group were surveys of current and recently completed research, link to full-text online reports and publications, summaries, recommendations and conclusions of publications, information from the Internet/ intranet, state-of-the-art, evaluation and monitoring studies, trends and patterns in and between science fields, input indicators, output indicators, information about experts and institutes on a national scale.
Overall it is clear from the literature that information need is a multidimensional concept and each study based on its goals covers one or a few of its dimensions. Generally, according to O'Carroll et al. (1998) : "the need for certain type of information resources differed from group to group . . . some groups (e.g. assessment coordinators) regularly needed access to detail statistical data, whereas management-oriented groups tended to need quick access to well-summarized, authoritative guidelines" (p. 289). The groups varied based on tasks, environments and roles they had. Most of studies on the information needs of policymakers have adopted qualitative approach which indicates that this area is not well known as most of the past studies have been exploratory. Few studies have focused on science and technology policymakers.
Methods
This is a qualitative study using face-to-face semistructured interview for data collection. To determine the right approach for interviews, three pilot interviews were conducted with the experts in the field of science policy. The outcome showed that the suitable approach for conducting interviews was to form the interviews based around different roles and tasks that S&T policymakers might have. The final interview protocol was presented to a few experts in the field of information science for approval. The interview protocol, presented in Appendix 1, included 10 key questions about the information needs of policymakers regarding different tasks, including problem identification, developing and updating indicators, determining organizations for monitoring past and existing policies, evaluation of past and current policies, using academic research's results, policy consultancy, and interviewing with media.
The interviewees were chosen based on a mix of purposive and snowball sampling. After every interview the researcher asked the interviewee to introduce some policymakers inside pre-specified organizations. There are some organizations in Iran directly dealing with S&T policy making, including the Supreme Council for the Cultural Revolution, the Research Commission of the Parliament, the Secretary of the Supreme Council on Science, Research and Technology (ATF 2 ), and the Vice Presidency for S&T. Those working in these organizations as policymakers are most likely to have other roles/jobs such as university faculty members. Focusing interviews on their specific role as policymakers prevented the interviewees from giving irrelevant information (for instance regarding their other information practices in their other roles). Eleven interviews were conducted during January and February 2016 until the researcher felt that all organizations had been covered and data reached the point of theoretical saturation. Interviews were digitally recorded and then transcribed and thematically analysed. Table 1 shows the list of interviewees. Each interviewee has been given a fictional name to use for quotations.
Results
The findings of the study are presented in two main sections. First. the general specifications of the information needs of S&T policymakers, which are common for almost all of the S&T policymakers regardless of any specific tasks, are presented; in the second section, their task-oriented information needs are discussed.
General aspects of S&T policymakers' information needs
Similar to policymakers in other contexts, Iranian S&T policymakers need information to perform evidence-based policy making (in contrast to opinion-based policy making). The development of the Internet and different research information systems has facilitated the shift from opinion-based to evidence-based policy making. Information is provided for policymakers in different forms and formats, such as reports. As an example Mehrdad stated: " . . . so, these are reports we are using and these reports are collected either through SEMAT 3 or manually. There are laws that require governmental organizations to regularly report to us on their activities. Manual reports are collected in a standard form. After accumulation of the information, we analyze it and report it to our higher level organizations. One of another way for detecting gaps [in the system of national research and technology] in order to have correct orientation in the future, is that we analyze the existing top level policy and legislation documents . . . "
Interviews revealed that policymakers need different information and the type of information they need is different from other users in the S&T domain such as scholars (who mainly need scientific publications). Analysis of the interviews showed that the words 'statistics' and 'indicators' were the most frequent. The following sections include some special characteristics of policymakers' information needs.
General/ aggregated/ statistical data and information. S&T policymakers in many cases do not need information on individual objects in the research area. They prefer to have information which can represent the total characteristics of the research system at high levels. Therefore, they need information on collections of objects. As an example, the analysis of the transcribed text of Arash's interview revealed the frequent co-occurrence of the words "information" and "statistics". This shows that when policymakers use the term information they mainly mean statistics or statistical information. The results of past studies (Grant, 1990; Hogan, 2005; Anyanwu, Zander and Oparaku, 2011; Koopmans, 2002) also reveal that this type of information is mostly required by policymakers. As explained by one interviewee:
" . . . Our desired level of analysis is 'national level' and this means that we need aggregated data and we don't need information on a single faculty, department or university . . . " (Mehrdad) (Koopmans, 2002; Grant, 1990) to make informed policies. In Iran, " . . . There are some indicators in Iranian S&T Road Map, and one of our tasks is monitoring these indicators and the trends in their values over time . . . " (Arash)
Integrated information. Integrated information refers to information on the relations of objects in the research systems, for example, the relation between research projects and resultant publications or products. This issue has been discussed in past studies as linkage between the policy issue of concern and other policy issues (Beers et al., 2003) and "linkage among multiple databases" (O'Carroll et al., 1998: 793) .
" . . . We need to know how much the information presented in scientific publications [i.e. journal articles] has found application; whether scientific information stops at publication level or is transformed into patent or becomes the base for the development of a product? Is the knowledge presented in a document cited afterwards or applied anywhere? What products are produced base on this knowledge?" (Farhad)
Information on different entities in research system. Unlike scholars, who need mainly information on publications or projects, S&T policymakers need data and information on different entities in the S&T domain. Some types of entities, including academic publications such as books and journals (Beers et al., 2003; Greyson, Cunningham and Morgan 2012; Koopmans, 2002) and grey literature such as reports, legislative documents and best practices (Hanger, 2013; O'Carroll et al., 1998; Koopmans, 2002) have already been mentioned; the respondents added other entities to this list such as patents, products, semantic entities and funds.
" . . . An ecosystem for developing technology should be an ecosystem that supports production, presentation and exportation of high-tech, competitive and high-quality products internationally. We are not concerned with the information on faculty members, students, universities, research projects and research any more. In this ecosystem we are concerned with international competition, conquering global markets, discovering new export opportunities, and required financial provision systems for supporting products in global markets . . . " (Navid)
Analytical information (e.g. analysis of effectiveness of past policies). Policy makers use this kind of information for analysing changes in the S&T landscape. Providing policymakers with this kind of information requires more time and precision and consulting different specialists. This type of information can be obtained through different means such as human experts (Greyson, Cunningham and Morgan, 2012) , consultants, workshops, conferences, lectures, congresses, and networks of people and organizations, conversations and meetings (Beers et al., 2003) .
" . . . the most important issue for policymakers is knowing about the current situation. There are past policies and there is no evaluation on them and you don't know how well these policies have achieved their primary goals, therefore it is clear that you cannot improve the situation or make new policies for that. We name this 'policy analysis' that means we should have a policy analysis on how successful past policies have been and if they could play a positive role now . . . " (Ashkan)
Retrospective information. Beside current information, policymakers need retrospective information and statistics for understanding trends and past achievements. Koopmans (2002) also found that information on trends and patterns, especially within and between scientific fields, are among the types of information needed by policymakers.
" . . . we should know about the past practices and get reports from responsible organizations under the supervision of ATF and look at discrepancies between the reports . . . " (Mehrdad)
Top level legislative and policy documents and researchrelated rules and regulations. These types of documents, that determine the goals and desired outcomes of policies, are also known as 'grey literature' (O'Carroll et al., 1998: 793 S&T Policymakers' task-oriented information needs During the pilot interviews different policy making tasks were identified and in the main interviews, interviewees were asked about their task-related information needs. In this section we present the analysis of information needs of policymakers with regard to their different tasks.
Information needed for problem detection. Problem detection can have two dimensions: first, determining the areas/fields where gaps/problems exist, and secondly, identifying the types of policies required for filling the gaps. The first dimension specifies the fields on which information should be available for policymakers. The second dimension determines the quality of information that can support different types of policies. S&T policymakers make policies for different fields, as indicated in Figure 1 . Generally, it can be said that Iranian S&T policymakers concentrate on three aspects: education, research and application. In the field of education, primary education and higher education, and in the field of application, health, technology development and application in the knowledge based economy were emphasized.
Regarding problem detection issues, some interviewees talked about the policy making process and used terms such as problem design, determining policy goals (Navid) and policy analysis (Ashkan). The types of policies discussed by policymakers are depicted in Figure 2 .
In sum, it can be said that there are two main types of S&T policy in Iran. The first includes policy making in broad and narrow subject areas and the second is functional policy making or policy making about handling existing S&T problems. Allocating appropriate broad and narrow subject terms for every entity in the S&T domain provides a suitable infrastructure for the first type of policies. The second type of policies requires analytical and deeply explanatory information. This type of information can be prepared by different subject specialists.
Important entities for S&T policymakers. The science and technology landscape includes many entities such as humans, publications, funds, projects and so on. Interviewees directly or indirectly mentioned entities about which they need information. These entities were categorized based on the standard data model of the Common European Research Information Format (CERIF). Following this model, respondents' comments on the different types of entity in their interviews are presented in Table 2 . Past studies have also determined some types of entities about which policymakers need to have information. Koopmans (2002) suggests that entities such as research projects, reports, publications, experts, and institutes are important for science policymakers and the results of current study add some new entities to those identified in such past studies, namely: funds, indicators, patents, products, facilities and equipment, and semantic entities.
Important indicators for S&T policymakers. Indicators are used for evaluating different aspects of a science and 
Nabavi and Jamali: Determining information needs of science and technology policy makers in Iran (Grant, 1990) especially in the form of input and output indicators (Koopmans, 2002) are important for policy makers. The importance of some indicators varied for different interviewees, depending on their roles and tasks: " . . . if there is an information system for S&T policymakers, I think research output should be the most important part of such a system. If I had to choose among input, process, and output indicators, I would choose output indicators . . . " (Behrooz) Important academic information sources for S&T policymakers. S&T policymakers do not make much use of academic publications such as books, journal articles, and dissertations or theses. However, sometimes they use these types of resources for comparison purposes (e.g. comparing two countries) or as supportive documents for other information sources they use. Policymakers consider a few characteristics and criteria while using academic resources, which are illustrated in Figure 4 . These criteria include easy access, containing unique information that does not exist in other information resources and being up-todate. After choosing appropriate information sources, policymakers need to have analytical reports about them if they do not have sufficient time for studying all of them. If there is enough time, policymakers first prefer to read 'executive summaries' or 'abstracts' of any related documents. These summaries should contain clear problem statements, research methods, and key results. If policymakers, after reading a summary, come to the conclusion that the document is pertinent to their needs, then they access its full text. Research information (Anyanwu, Zander and Oparaku, 2011) in the forms of magazines (Beers et al., 2003) , databases, and practiceoriented literature (O'Carroll et al., 1998) has also been cited in past studies. Koopmans (2002) suggests that policymakers need links to full-text online reports and publications beside summaries and recommendations. Some of the past studies have called these information sources 'formal information sources' and suggested the usefulness of academic fields such as social science knowledge for policymakers (Florio and Demartini, 1993) .
Some of the interviewees emphasized specific types of information sources. As an example: (Keyvan) ; " . . . sectoral policies are related to a specific field of science such as energy, agriculture, humanities and so on . . . " (Farhad) ; " . . . research projects based on their subjects are referred to related commissions in ATF to be approved or rejected . . . " (Babak); " . . . one of the problematic issues in country is that in many cases our works don't have standard international terminology and we don't know the meaning and concepts of something. As an example we don't have clear definition of "research" term and consequently we don't have precise statistics on researchers or research outputs . . . " (Mehrdad)
Class of academic fields and sub-fields Class of broad subject categories Standard definition of all of the existing entities " . . . indicators appear in organizational reports much more than in research papers . . . .I think research papers are not useful for us as a source of data . . . we need formal organizational reports such as reports produced by parliament research center, center of statistics, ATF, and so on. These are important for us . . . "
Policymakers' information needs toward policy consultancy service. One of the policymakers' main tasks is receiving or giving consultancy service on S&T policies. The main type of information exchanged during policy consultation appear to be statistical and/or analytical information. In some cases this information is presented in separate sections based on industrial or subject categories. Expert advice, use of consultants, open and secret negotiations (Grant, 1990 ) and newsgroups (Beers et al., 2003) are some of the ways for obtaining information. Florio and Demartini (1993) in their study have called this type of information 'interpersonal information'. In Iran, " . . . one of our missions in this office is 'policy recommendation'. Generally we focus on two kinds of policy recommendations. So, if we want to offer a policy recommendation we need information and statistics. If you don't have information and statistics there will not be any analysis on that topic and consequently you cannot offer any consultancy . . . " (Ashkan) " . . . The problem with organizations that we deal with, is that they don't have strong information processing departments. We prefer to receive raw data from these organizations and it will be much more better if their raw data are well [clean data] . . . the main problem here is that the information infrastructure in the field of research is very poor and data haven't been fully prepared and then no one can offer accurate statistics . . . " (Mehrdad) Policymakers' information needs toward policy monitoring. Monitoring past or current policies is one of the important tasks of policymakers. The interviewees stated that the first important step is to identify the units or entities involved in every policy such as related outputs, organizations, policies and legislations. In the second step, it is necessary to draw a picture of the existing status in the form of statistics and/or analytical information on related indicators. Statistical data related to indicators can be represented in the form of point numbers (number related to a specific time) and trends (change of numbers related to indicators in different time frames). Analytical information also refers to the analysis of quantitative and statistical data and studying the reasons for growth or recession. Figure 5 shows the information needs related to policy monitoring. Koopmans (2002) and Anyanwu, Zander and Oparaku (2011) have also found that 'evaluation and monitoring studies/information' are important for science policymakers. One interviewee in this study stated: " . . . First, data related to performance of different units involved in policies, should be clearly reported. And then we should analyze these reports based on experts' ideas and visions. Different technics used for the analysis of data correspond with information needs . . . the main problem already we have is that we don't have access to pertinent data, high quality data . . . " (Mehrdad) Determining organizations responsible for monitoring policies. Policymakers sometimes decide which organizations should be responsible for monitoring polices and controlling the procedure of policy execution. For this task they need information on different organizations and institutions and they use various phrases to express their needs, such as 'organization's mission', 'access to data', 'higher level organizations', 'power and authority in S&T system', 'past experiences', 'competencies', 'organization's knowledge of policy making process in general', and 'organization's relevance to policy'. " . . . The most important thing is access to information. In fact, the chosen organization should have authority to access related information . . . I think the main point here is that the responsible organizations should be forced to give access to information for those organizations that are in charge of policy monitoring . . . the organization responsible for policy monitoring should be independent . . . " (Behrooz) Information needs of policymakers for doing interviews with media. Some policymakers are responsible for keeping people and media informed about policies and their outcomes. Certain pieces of information are critical for this task. They need to know about 'national needs', 'information with futuristic approach', 'past outcomes and present successes', 'possible impact of information on the public before presenting it to media', 'social acceptability of technologies', 'aggregated information', and 'research outputs'. " . . . When a new law, legislation, or specific developmental program is to be executed, its social acceptability is critical and challenging. Suppose that a new technology is to be introduced in the country, if this technology has not been properly presented and its cons and pros have not been explained to people then it might not have the desired social acceptability. We need analytical information not just numbers to present to people . . . " (Ashkan) Some of the policymakers pointed out that science journalists in Iran do not have the right skills and they usually do not ask the right questions.
" . . . we have a problem with public relations coordinators and that is the media working on S&T are too poor. The main reason is that science journalism is not professional enough and it hasn't specialized yet in Iran. Reporters in the field of S&T are not skilled as the reporters in other fields such as sports are. Reporters in the field of S&T are volunteers or students searching for work and they don't have full understanding of the field. . . . " (Mehrdad)
Discussion
The different goals of various roles lead to different approaches to information. People in the role of researchers/academics need information about individual entities such as publications and researchers. They combine the results of the individual sources to draw comprehensive and usually theoretical pictures of a scientific field. On the contrary, policymakers use the information about a group of entities to make informed policies for sustainable development of an area such as S&T. S&T policymakers should have information about three main domains: education, research, and application. Detecting any problematic issue requires readily available information. There should be an appropriate model for data provision at the national level.
Different policies are made by policymakers and functional and sectoral policies are dominant among them. Subject classification and allocating broad and narrow subject terms for all of the entities and documents in S&T system provide an appropriate infrastructure that helps policymakers or their assistants to obtain their desired information.
The results of this study revealed that S&T policymakers in Iran need aggregated information about the collection of entities existing in the S&T domain. Therefore, it can be said that S&T policymakers have an inductive approach to information. They prefer statistical and analytical information that combines the data about different entities in the S&T area. One important aspect of policymakers' information needs is that they prefer information to be delivered to them in the form of 'indicators'. Indicators make it possible for policymakers to make comparisons. Different indicators such as input/enabler, output, compounds from different sources including trusted internal (national statistics center) or external (e.g. UNESCO) organizations are considered by policymakers. Therefore, providing a comprehensive system that holds all of indicators and country ranks would be invaluable for them.
In ensuring the efficiency and effectiveness of research in the S&T domain, policymakers need to have information about the research lifecycle. This begins with projects, follows with scientific production and usually ends with a product or service. This kind of information is used to justify the 'impact of research' in society and shows the extent to which researches and S&T policies succeed in solving the existing problems. Providing policymakers with integrated information about the S&T domain requires information about different entities in the S&T area. The results showed that S&T policymakers are concerned with different types of entities including persons, organization units, research projects, funds, indicators, patents, publications, products, and services. Providing this information requires having clear and operational definitions of them. These definitions should determine the specifications and borders of every type of entity. As an example, when statistics on human resources are offered to a policymaker, it should be determined who are considered as human resources and what are their roles in the S&T system. S&T policymakers have different tasks. The results showed that the main tasks of S&T policymakers are: determining policy problems, developing and updating S&T indicators, determining organizations for monitoring past and current policies, evaluation of current and past policies, using academic research results in shaping policies, policy consultancy, and providing information to the media. Some of the entities that play a key role in enabling policy makers to fulfil these tasks are: indicators, organizations, research publications. Organizations in the S&T system should make their experiences, potentials, and competencies evident for all.
Past and current policies are also important sources of information for policymakers. By critical inspection of the success or failure factors of past policies, they learn just like an engineer who "extracts information from physical inspection of products" (Palmquist, 2005: 356) . Therefore, it is necessary to determine entities and policies as sources of information for policymakers, and present comprehensive information about them.
Policymakers often need information that has been processed and analyzed. As an example, they need analytical information about the success or failure of past policies. Analytical information in this sense is mainly qualitative information. Policymakers do not create this kind of information themselves as they usually do not have the time or skills to do so. Therefore, this kind of information needs to be provided for them by a consultancy unit or suchlike. Such a unit can also prepare systematic reviews of academic publications that can be helpful for policymakers. Metaanalysis also has been proposed as a useful method for synthesizing the evidence and detecting the sources of variation during evidence based practice (Ugur et al., 2016) . However, the interviews revealed that policymakers occasionally prefer to review the literature themselves. In this case, they need to have access to publication databases. Top level legislative and policy documents and best practices are among the important information sources for policymakers. Summaries of the reports and documents used by policymakers should cover problem statement, research methods, and the key results of any research. Interpersonal information is also very important. Professional organizations and/or experts can offer consultancy service for policymakers and help them in making informed policies. Policymakers need both current and retrospective information for comparison purposes.
People and media should be aware of the results of polices and policymakers provide the public and media with that kind of information. In this regard policymakers need different types of information including 'national needs', 'information with futuristic approach', 'past outcomes and present successes', 'research results', and 'new technologies'.
Conclusion
Policy areas are one of the important factors to be considered in studies of policymakers' information needs. Oh (1997) indicated that factors that explain the impact of information on policy-making differ strongly among different areas. Therefore, this study focused on S&T policymakers' information needs, and the different tasks they might have were explored.
Past studies have only investigated a few aspects of policymakers' information needs such as information sources and information/data types. This study, by contrast, draws a detailed picture of different aspects of S&T policymakers' information needs such as information format, information types, information subjects (entities that information should be about), information quality, and information sources. This study provides a foundation for designing an appropriate data model for research information systems aiming to serve the information needs of S&T policymakers.
The results revealed that policymakers need both statistical and analytical information about different entities in the S&T domain in a structured and concise format (such as systematic reviews and abstracts). The most important entities for S&T policymakers are indicators and organizations. Past and current policies also are considered information resources for policymakers as they can help identify success and failure factors. To have accurate information, every entity should be clearly defined in the S&T system so that every entity's types and coverage are specified. The main sources that provide policymakers with the right information include databases containing information about indicators, publications and records of the past and current policies, professional organizations and experts (for information analysis purposes). The results also suggest that S&T policymakers need to have access to aggregated, integrated and up-to-date information.
Limitations and further research
This study could have benefited from a wider range of interviews to include more senior individuals. However, some potential participants were reluctant to cooperate with researchers due to their lack of time and as a result an alternative person in the same organization, usually with a lower rank, was interviewed. Further studies are needed to map the organizations that are responsible for data and information provision for policymakers; and to design a suitable information systems for serving S&T policymakers' information needs. 
